Transcriptional regulation of OCT4 by the ETS transcription factor ESE-1 in NCCIT human embryonic carcinoma cells.
The epithelium-specific ETS transcription factor-1 (ESE-1) is physiologically important in the pathogenesis of various diseases. Recently, OCT4, a transcription factor involved in stem cell pluripotency, has been implicated in tumorigenesis. In this study, we invested the molecular mechanism by which ESE-1 regulates transcription of OCT4 in NCCIT human embryonic carcinoma cells. Real-time PCR analysis revealed that OCT4 levels were high in undifferentiated NCCIT cells but significantly decreased upon retinoic acid-mediated differentiation, concomitant with up-regulation of ESE-1 expression. OCT4 mRNA level rose following shRNA-mediated knockdown of ESE-1, but declined when ESE-1 was overexpressed, suggesting that the expression levels of OCT4 and ESE-1 may be coordinated in an opposite manner. Promoter-reporter assays revealed that induced OCT4 promoter activity in NCCIT cells was significantly down-regulated by ESE-1 overexpression in a dose-dependent manner. The inhibitory effect of ESE-1 on OCT4 promoter activity was relieved by co-expression of an ESE-1 mutant lacking the transactivation domain, but not by mutants lacking other domains. Serial deletion and site-directed mutagenesis of the OCT4 promoter revealed that a potential ETS binding site (EBS) is present in the conserved region 2 (CR2). ESE-1 interacted with the EBS element in CR2 and enrichment of CR2 significantly increased upon RA-mediated differentiation of NCCIT cells, suggesting that this binding is likely to be involved in ESE-1-mediated repression of OCT4 promoter activity upon differentiation. Taken together, the results of this study reveal the molecular details of the mechanism by which the oncogenic factor ESE-1 regulates expression of the stem cell transcription factor OCT4 in pluripotent NCCIT cells.